Peripheral benzodiazepine induces morphological changes and proliferation of mitochondria in glioma cells.
Peripheral benzodiazepine (PBD) receptors are localized on the mitochondrial membrane and are highly expressed in brain tumors compared to normal brain. To elucidate the biological role of the PBD receptor on mitochondria, we examined the effect of PBDs on mitochondrial morphology in C6 and T98G glioma cells using rhodamine 123 and quantitative electron microscopy. In cells incubated in serum-free medium alone, mitochondria were distributed in a filamentous pattern throughout the cytoplasm. By contrast, the mitochondria aggregated in the perinuclear region in PK11195 or Ro5-4864 (10 nM) treated cells. Quantitative electron micrography revealed a 250% increased in the number of mitochondria with elongated cristae and a fivefold increase in dividing mitochondria in PK11195-treated cells compared with cells incubated in serum-free medium alone. PBD treatment also resulted in vacuolation within the matrix and mitochondrial swelling. These data suggest that PBDs influence mitochondrial morphology and induce mitochondrial replication in cultured glioma cells.